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DETAILED ACTION 

This Office Action is in response to tlie RCE and Amendment filed on IVlay 10, 

2007. 

Claim Rejections ■35USC§112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 22-28 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 22 recites the amended limitation of "... a bottom corner of the step 
region is spaced apart laterally from a vertical axis passing through an upper edge 
corner of the second active region toward the second isolation laver adjacent to the 
vertical axis ..." It is not understood structurally how a bottom corner of the step 
region is spaced apart laterally and "toward the second isolation layer." The 
grammatical structure of the limitation makes it difficult to understand the intended 
structure. It is not certain if the second active region is being towards the second 
isolation layer or if the bottom corner is being toward the second isolation layer. If the 
applicant intends for the bottom corner of the step region to be spaced towards the 
second isolation layer, then the limitation should be recited like this: 

"...wherein a bottom corner of the step region is spaced apart laterally from a 
vertical axis passing through an upper edge corner of the second active region , the 
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. bottom corner being spaced toward a center of the second isolation laye r wliich is 
adjacent to the vertical axis." 

Again, it is not clear what is really intended by the limitation, therefore, for 
purposes of examination, this limitation will be ignored until the applicant provides 
clarification in an amendment to the claims. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 22, 23, 28, 37, and 38 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Furuta et al. (US 6,921,947 B2). 

In re claim 22, Furuta et al. shows (fig. 1) a semiconductor device, comprising: a 
semiconductor substrate having a low voltage region (thin film portion BR) and a high 
voltage region (thick film portion AR); a first isolation layer (2 on the right) formed in the 
low voltage region and defining a first active region (58); a second isolation layer (2 on 
the left) formed in the high voltage region and defining a second active region (5A); a 
low voltage gate insulation (GX2) layer formed on the first active region; and a high 
voltage gate insulation layer (GX1) formed on the second active region and having a 
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greater thickness than the low voltage gate insulation layer. A top surface of the 
second isolation layer is higher than that of the high voltage gate insulation layer to form 
a step region from the top surface of the high voltage gate insulation layer to the top 
surface of the second isolation layer wherein a bottom corner of the step region (the 
center cut portions of the isolation layer that face towards the active region 5A) is 
spaced apart laterally from a vertical axis passing through an upper edge corner of the 
second active region (The step portion is formed in the left side and center isolation 
regions 2. Each step portion is formed in the center of the isolations regions and faces 
toward the high voltage gate insulation layer GX1). The bottom corner of the step region 
is above the upper edge corner of the second active region (since the surfaces of the 
bottom corner seem to be coplanar with the top surface of the gate insulation GX1, 
which is above the surface of the active region (5A)). The bottom corner of the step 
region faces toward a center of the second active region. 

In re claim 23, Furuta shows (fig. 1) a low voltage gate electrode (GT2) formed 
on the low voltage gate insulation layer and disposed to cross over the first active 
region; and a high voltage gate electrode (GT1) formed on the high voltage gate 
insulation layer and disposed to cross over the second active region. 

In re claim 28, Furuta shows (fig. 1) that an edge region of the first Isolation layer 
(2 on the right) is lower than a top surface of the low voltage gate insulation layer (GX2) 
because the isolation region has an end portion that is formed below the top surface of 
the first active layer (5B). 
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In re claim 37, Furuta shows (fig. 1) that substantially the entire step region is 
spaced apart from the vertical axis passing through the edge corner of the second 
active region since the step region is formed in the center of the isolation layer and 
spaced away from the edge of the active region. 

In re claim 38, Furuta et al. shows (fig. 1) a semiconductor device, comprising: a 
semiconductor substrate having a low voltage region (thin film portion BR) and a high 
voltage region (thick film portion AR); a first Isolation layer (2 on the right) formed in the 
low voltage region and defining a first active region (5B); a second Isolation layer (2 on 
the left) fomned in the high voltage region and defining a second active region (5A); a 
low voltage gate insulation (GX2) layer formed on the first active region; and a high 
voltage gate insulation layer (GX1) formed on the second active region and having a 
greater thickness than the low voltage gate insulation layer. A top surface of the 
second isolation layer Is higher than that of the high voltage gate insulation layer to form 
step regions from the top surface of the high voltage gate insulation layer to the top 
surface of the second isolation layer wherein a distance between the bottom portion of 
the first step region (in isolation layer 2 on the left) and the bottom portion of the an 
adjacent step region (in isolation layer 2 in the center of the device) that Is across the 
second active region from the first step region is greater that the width of the top surface 
of the second active region, wherein the bottom portions of the first step region and the 
adjacent step region face toward a center of the active region. The bottom portion of the 
first step region is above the top surface of the second active region. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 24 -27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Furuta et al. (US 6,921,947 B2) as applied to claim 22 above, and further in view of Kim 

(US 6,642,105 62). 

In re claims 24 and 25, Furuta discloses (col. 1 , lines 29-35) that devices having 
different driving voltages may comprise memory portions but does not specifically 
discloses that the low voltage region is a memory cell region or that the low voltage gate 
insulation layer is a tunnel oxide layer. Kim discloses (col. 2, lines 44-50) a device in 
which that the low voltage region is a memory cell region. Kim shows in (fig. 31b) that 
the low voltage gate insulation layer is a tunnel oxide layer. Forming the memory cell in 
this manner forms non-volatile memory devices having low power consumption. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the device of Furuta by forming a memory cell array 
region in the low voltage region as taught by Kim to form a non-volatile memory device 
having low power consumption. 

In re claim 26, Kim shows (fig. 32) that a control gate electrode (CG) is formed 
over the low voltage gate insulation layer (305b), the control gate electrode crossing 
over the first active region; a floating gate (FG) is interposed between the control gate 
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electrode and the low voltage gate insulation layer; a main gate electrode formed on. the 
high voltage gate insulation layer, the main gate electrode (313a) crossing over the 
second active region; a dummy gate electrode (317a) stacked on the main gate 
electrode; and an inter-gate dielectric layer (315a) interposed between the floating gate 
and the control gate. 

In re claim 27, Kim shows (fig. 32) that a thermal oxide (311) layer is interposed 
between the first isolation layer (309 right) and the semiconductor substrate, and 
between the second isolation layer (309 left) and the semiconductor substrate. 

Allowable Subject Matter 
Claims 29-36 are allowed. 

The following is an examiner's statement of reasons for allowance: the prior art 
references, alone or in combination, do not show a first active region having a protruded 
edge portion that extends above the top surface. The closest prior art reference, Chen 
et al. (US Pub. 2005/0199914 A1) shows (fig. 2H) a protruded edge portion (40), but 
does not show that the protruded edge portion extends above the top surface of the 
active region. Chen cannot be combined with Kim because Chen discloses a memory 
cell device having a floating gate formed in a trench in which the protruding edge injects 
electrons into the floating gate, whereas Kim only shows a trench isolation structure for 
separating active regions. The two devices are different and thus one of ordinary skill in 
the art could not look to Chen to find motivation for modifying or improving Kim. 
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Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany 
the Issue fee. Such submissions should be clearly labeled "Comments on Statement of 
Reasons for Allowance." 

Response to Arguments 

Applicant's arguments filed with respect to the 35 USC 112 Rejection of claims 
22-28 have been fully considered but they are not persuasive. Although, the applicant 
explains the intend of the limitations in question, the limitation is still confusing. As 
stated in the 1 12 Rejection above, the grammatical structure of the claim causes the 
confusion in the proper understanding of the claims. Therefore, the 112 Rejection will 
be maintained. 

Applicant's arguments filed with respect to claims 22 and 38 have been fully 
considered but they are not persuasive. The applicant primarily asserts that the prior art 
does not show the amended limitation of the bottom corner portion of the step region 
faces toward a center of the second active region. After further review of Furuta, it 
seems that figure 1 is also applicable to the rejection and shows this element of the 
claim as well. As stated by the applicant and in the previous Advisory Action (mailed 
April 20, 2007), the examiner interprets the center portions of the isolation regions as 
having a bottom corner portion that is above the active region and spaced away from 
the upper edge corner. The applicant interprets the bottom corner portion to be those 
portions (DP) that are adjacent to the active regions and are formed below the active 
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region. Using the interpretation of tlie examiner, it is found that in figure 1 of Furuta, the 
bottom corner portion in the center of the isolation region satisfies the limitations of the 
claim including the amended limitation of those portions facing the active region. Thus 
the rejection is proper and will be maintained. 
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Conclusion 

Any inquiry concerning tiiis communication or earlier communications from the 
examiner sliould be directed to Matthew E. Warren whose telephone number is (571) 
272-1737. The examiner can normally be reached on Mon-Thur and alternating Fri 
9:00-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Matthew E. Warren 

^McZ^i^'^ 

September 28, 2007 



